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4. 1 BAC KGR OU ND

Natural  resource and envir onmental  degr adati on,  and result ing econom ic,  soci al impacts are

of ten viewed as a pr obl em unique to developi ng count ries.  Deforestation, soil erosi on,  si lt ati on

of  rivers and urban pol lut ion are serious im pediment s to sustai nable devel opment in most of the

lower income count ri es in the worl d.   However, degradat ion of natural resour ces and the

envi ronment is com mon to som e degr ee throughout  the wor ld,  spanning dif fer ent econom ic and

poli tical systems,  and touching both ri ch and poor  countri es.

Many parts of the mi d-west er n Unit ed St ates and the Canadi an pr air ies experi ence ser ious soi l

er osion because of  poor  farm ing and grazing practi ces.  The Grand Banks, one of  the wor ld's

largest  cod fisher ies of easter n Canada was closed in 1993 due to over- har vesti ng.   Mor e than

20,000 fishermen and fi sh pl ant  workers were retrenched in the provi nce of  Newf oundl and,

repr esenti ng about  20 percent of the em ployed labour for ce.  Lar ge under gr ound aquifers in

part s of the mi d-wester n Uni ted St at es are being drained faster  than the nat ural rechar ging rat e.

As the for mer east er n Bloc countri es and the Soviet Uni on open up,  envi ronmental disast ers on

an unpr ecedented scale are being disclosed. Som e of the worl d’s largest  ci ti es such as Bei ji ng, 

Mexi co Cit y and Sao Paulo have air  poll uti on level s that pose a seri ous human heal th hazar d. 

Pr oblem s of global  warm ing, ozone depletion and acid rain st em from gas em issions largely

fr om  more devel oped and industr ial ised count ries.

Natural  resource and envir onmental  degr adati on is not limi ted to developing countr ies.  What 

gi ves rise to concer n however, is the relati ve sever ity of  resulti ng im pacts in developing

countri es.   Most low-incom e countr ies are hi ghl y dependent  on natural resour ces and the

envi ronment for  economi c and social developm ent  (T able 4.1). 
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Tabl e 4.1:  Comp arati ve devel opm ent  i ndi cat ors

  Source: UNDP (1997).

For the economic and social variables in Table 4.1, clear differences exist between the Sub-

Saharan African countries and both the UK and Canada.  These may help explain natural

resource and environmental degradation.  The relative differences in GNP per capita illustrate

the wide disparity in the general standard of living.  The African countries also have a higher

proportion of rural population and a higher share of GNP derived from agriculture.

Developing countries are struggling with structural adjustment programmes to address

crippling foreign debt and balance of payments problems, high inflation and interest rates,

and low economic growth.  These macro-economic imbalances can discourage foreign direct

investment, which is needed to spur economic growth. The Sub-Saharan countries have

higher rates of population growth relative to GDP/capita growth.  They also lack the required

financial resources and technical capacity to generate productive employment.  Western

countries such as Canada and the UK have greater technical capacity, financial resources and

underlying social programmes to address the economic, social and environmental impacts of

natural resource and environmental degradation.

The maj ori ty of  the populati on in the Sub- Sahar an Af rican region sur vives on subsi st ence

farm ing or  other dir ect  uses of  natural  resources.  The cycle of  poverty and resour ce degradation

is diff icult  to br eak and il lustrates the inter dependence of  natur al  resources and the envir onm ent 

in developing countr ies A famil iar  process occurs as popul at ion incr eases and limi ted land

resources ar e stretched beyond their  ecologi cal  carr ying capaci ty (Box 4.1): 

Indicator Sub-Saharan UK Canada
Africa

Total Land Area (1,000 ha) 2,098,331 24,488 997,614
Total Population (million, 1994) 632 58 31
Average Population Growth (% 1960-1994) 2.8 0.3 1.4
Average Population Density (persons/km2) 30.1 236.9 3.1
Rural Population (% 1994) 65 11 24
Real GDP/capita (PPP$, 1994)) 1,377 18,340 21,459
GNP/capita growth (% 1980-1993) -1.4 2.3 1.4
Agriculture share of labour (% 1990) 66 2 3
HDI (score out of possible 1.00, data for 1994) 0.38 0.93 0.96
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Box 4.1: The Poverty-Environment Cycle

Tree cover declines, soil fertility and water retention are reduced, soils dry out and are eroded, siltation of

rivers decreases storage capacity of dams and further reduces water flow, crop yields decline as soil fertility

and moisture retention declines, income and food supplies decrease.  Many people might then migrate to cities

to eke a living in the informal sector, often living in squalid conditions.

Source: Pearce (1990).

This modul e consider s some of t he main causes of t hi s natural r esour ce degradat ion.  They ar e:

 Mark et fai lu re - wher e a lack of  clear pri ces or  values for natural resour ces, or poorly

functioning mar ket s (includi ng property ri ghts)  and distor ted relati ve pri ces can resul t in

mi s- all ocati on of resources,  excess resour ce exploit ati on and subsequent degradati on by

pr ivate and public user s;

 Poli cy fai lu re - where inappropriate gover nm ent  poli cies, or  an absence of  required pol icy

results in market di storti ons for natur al resource use,  aggr avated market failures, and natural 

resource degradati on by pr ivate and public user s;

 In st itu tional fail ure - wher e a country lacks the necessary gover nment st ructur es,

envi ronmental legi sl ati on and regulations,  or wher e a decl ine in tradit ional  land- use

managem ent  processes occur s,  resul ti ng in natur al resource degr adati on; 

 Im pl ementati on fai lu re - wher e a country lacks the technical capacity and/ or financial

resources to pr operl y impl em ent  and enf orce sustai nable development pol ici es, pr ogram mes

and legisl at ion, r esult ing i n natural r esour ce degradat ion;

 Popu lat ion  growth - wher e a country's popul at ion gr owth resul ts in pr essure on the land

base in excess of it s carr yi ng capacity, r esult ing i n natural r esour ce degradat ion; and

 Poverty - wher e people st ruggl ing to survive tend to foll ow unsustainable shor t-t er m

resource ut il isation practi ces i n r et urn for short- term consumpt ion gains.
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4. 2 MAR KET  FAIL URE 

4. 2. 1 Introd uct ion 

A number of condit ions can prevent  markets from  oper ati ng ef ficientl y, leadi ng to market

fail ure.  Market fai lur e generally occurs in two ways.  The fir st is when the price of a mar ket ed

good measures the margi nal  "pri vat e" costs of production, but not the addi ti onal social  or 

envi ronmental cost s.   F or a product such as mot or vehicles, a compet iti ve market pri ce exi st s,

however  this pr ice excl udes the cost  of  ai r and water poll ut ion duri ng producti on,  congest ion

cost s of an ext ra car on t he road,  and the cost  of  disposal when i t is wor n out .  Wi th all uvial  gold

panning, the market pri ce for gold excl udes the envi ronmental cost  of river si lt ati on due to poor

panning pr actices and cont am ination thr ough the use of mer cury to separ ate gold. For  a factory

spewing em issions into the envi ronment,  the pol lut ion i s bri ngs to direct cost to the producer but 

may bri ng real healt h and envir onm ental  cost s to people in the imm ediat e area. These

envi ronmental cost s,  or  "ext ernali ti es", are a maj or  cause of natural resour ce and envi ronmental

degr adation. 

Market fai lure also occurs when ther e are no pr ices at all  for nat ur al resources or environm ent al

services like air or  wetlands. Where land it sel f has no market pri ce such as in comm unal areas, 

over grazing and poor  farmi ng pr act ices can occur. Gi ven the heavy dependence on the rur al land

base for income generat ion and subsi stence food pr oduct ion in many developing countr ies, the

market str uctur e f or  land is im por tant in explaini ng natur al  resource degr adati on. 

4. 2. 2 Mark et  St ructu re,  Prices and  Resource Degrad at ion 

Prices are a very strong incentive (Pearce 1993) to private and public resource users.  Where

prices are subsidised or do not exist, an incentive is generated to over-exploit natural

resources like water, trees, or land. As an example, subsidised agricultural prices can provide

an incentive for farmers to apply excess chemical inputs like fertiliser and pesticides in

farming, or use more energy and irrigation water than is optimal.  Prices are an important

measure used to value natural resources and the environment.  Prices and hence values, fall

along a continuum which partly reflects market structure (Figure 4.1).
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Fi gu re 4.1: The price-valu e con tin uu m

At  the top of t he conti nuum,  al l t he costs and benef its of  an acti vi ty,  a pr oduct,  or service can be

quantif ied.  Retur ni ng to the exam pl e of a car,  this measure of  value woul d be the competi ti ve

market pri ce (f ree of t axes and subsidi es)  adjusted for  externalit ies duri ng pr oduct ion, operat ion,

and disposal . As well, envir onm ent al  benef it s woul d be added. One term used for  this measure is

net social  value. Net soci al  values are a theor eti cal point1.  I n real it y, all  cost s and benef it s can

never be m easur ed.  I nst ead, imperf ect m easur es of value ar e used f ur ther down t he conti nuum. 

Pr ices set  in perf ectly competi tive mar ket s are next  down the cont inuum . Cases of pr ices set 

under perf ect compet iti on ar e rare.  More fr equent ly, market  pr ices are di st ort ed by gover nm ent 

taxes and subsi dies.   E nvi ronmental costs ar e also excl uded.   A gr owing di vergence between

market pri ce and net  social val ue now exists.

Movi ng fur ther down the cont inuum,  prices mi ght  be set under  im per fect mar ket condit ions.

Exam ples include monopolies or publi c market ing boar ds,  which can influence pri ce through

thei r market  power .  Near the bott om  of  the continuum are administ er ed pri ces wher e the

governm ent  often set s a pr ice for natur al resources,  usual ly unrel at ed to suppl y and demand. 

Comm on examples incl ude the low entr ance fees for national  parks, fi shi ng permi ts,  timber

royalti es,  and wat er  sold at  below marginal cost of supply.  At  the bot tom  of the conti nuum,  no

markets exist and hence no prices ar e evident to gui de consumpt ion patt erns and poli cy

NET SOCIAL VALUES - all benefits and costs measured
- optimum measure of value

COMPETITIVE MARKETS - highly competitive markets
- prices set by the market
- no distortions of taxes, subsidies

IMPERFECT MARKETS - monopoly, oligopoly, e tc
- taxes and subsidies

ADMINISTERED PRICES - government sets price
- park fees, fishing permits, etc.
- prices/values set by Law Courts

NO PRICES OR VALUE - prices or values not evident
- wildlife, air, water, recreation
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development.   E xam pl es include com munal  lands, wil dl ife, public woodlands,  water in rivers

and lakes,  subsist ence products of  nuts, f ruits and gam e m eat.

Most natural resources and environmental services tend to sit near the bottom of the

continuum with either administered prices or no prices at all.  In these situations, market

failure can be a serious problem contributing to resource degradation.

4. 2. 3 Extern ali ties and  Resource Degrad ati on 

Externalit ies are gener ated when the action of one group in societ y aff ect s others not dir ectly

involved in the acti vit y.  F or an exter nal it y to occur,  two condit ions must be met . Fir st,  the

acti vit y of "a" causes a change in welf are of "b" and, second, there is no compensat ion paid to

make up for the change in welfare (P ear ce and Turner  1990) .  Exter nalit ies occur in everyday

li fe.  Imagi ne that you and your par tner, both non-smokers, are enjoying a quiet dinner  in a sm all 

rest aur ant .  The people at  the next table li ght  up cigars wi th the smoke blowing your way.  You

cannot enj oy the evening any longer and go home.  A sim ilar exampl e is air  or water pol lut ion

fr om  a factory,  im posing environment al costs upon ot her  gr oups in society.   In bot h cases,  the

welf are of  one group has been affect ed and ther e is no com pensation off ered.   T hese are cl ear

cases of a negative ext ernal ity.  Exter nal it ies ar e an impor tant factor  in expl aining natural

resource degradati on and ref lect som e of the di ver gence between net social  values and other, 

less perfect  measures on t he value cont inuum .  Posit ive and negati ve exter nalit ies exist i n nat ural

resources management  and t he envir onment.

Exam ples of positi ve exter nalit ies i ncl ude:

 Fi shing and tourism benefi ts af ter  buil ding a dam for i rri gation i mprovement ;

 Access to wi ldl ife stocks in a new nati onal par k sur rounded by vil lages; and

 Reduced si lt ati on fr om plant ati ons of t rees bei ng established f or fuel wood.

Exam ples of negati ve exter nalit ies i ncl ude:

                                                                                                                                                             
1 Refer to module 9 for a detailed discussion of values as they pertain to environmental goods and services.
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 Si lt ati on of  ri ver  syst ems and dam s downst ream from poor agr icultural practi ces;

 Ri ver bed damage and si lt ati on fr om improper  comm ercial  f orest harvesti ng pr act ices; 

 Poll uti on of  surface and ground water, and growth of  water  hyacint h from fert ili ser  run- off 

in comm ercial and communal  agri cul ture;  and

 Wi despr ead air and water pol lut ion r esulti ng fr om pr ivate factories,  lorri es, cars and buses in

ur ban envi ronments.

Experience tends to show that negati ve envir onm ent al  exter nalit ies are mor e num erous than

posi tive ext ernali ti es.   Negati ve exter nal it ies should be a focal point  in natural  resource

managem ent , environm ent al pr otecti on and development  pl anning.  Some examples of

externalit ies, possi ble valuati on approaches and pol icy considerat ions are shown in Table 4. 2.

Valuing the econom ic costs of negati ve ext er nal iti es is di ff icult but essent ial  to developing

ef fecti ve policy m easur es2.

                                                  
2 Valu ation ap pro ach es  ar e d is cus sed  in m odu le 9.


